SI.3
Simulation protocol for the protein system:
The AMBER 12 4 and Amber Tools 4 were employed for structure modeling, minimization, molecular dynamics simulation and data analysis. Chain C in PDB entry 4BV1 was used in our simulations. The H++ web server 5 was used to add hydrogens to the protein system using a pH 7.2, a salinity of 0.15, an internal dielectric and external dielectric constant as 4 and 80 respectively. Different names of the His groups were assigned due to their pronation states. Afterwards the Cys residue binding to the iron ion was renamed as CYM while the hydrogen atom linked to sulfur was deleted. ACE and NME groups were used to cap the protein system. A TIP3P 6 water box was chosen to solvate the protein system with a thickness as 10 Å. The polarizability value of each atom type are shown in Table SI .5.
1. 2000 steps of steepest descent minimization plus 3000 steps of conjugate gradient minimization were performed for the system with the protein (except the capped residues) with the metal ion being held by a force restraint of 500 kcal/molÅ 2 .
2. 2000 steps of steepest descent minimization followed by 3000 steps of conjugate gradient minimization were carried out for the system with a 500 kcal/molÅ 2 force constant on the heavy atoms of the protein and metal ion.
3. 10000 steps of steepest descent minimization and afterwards 10000 steps of conjugate gradient minimization were performed for the system with the backbone C, CA and N atoms of the protein where a 200 kcal/molÅ 2 restraint was placed on them.
4. 5000 steps of steepest descent minimization with 40000 steps of conjugate gradient minimization was carried out for the entire system.
SI.14 5. 400 ps of simulation using the NVT ensemble was performed to heat the system from 0 K to 300 K with the protein system and metal ion having a force restraint of 10 kcal/molÅ 2 .
6. 200 ps of simulation using the NVT ensemble was carried out to equilibrate the system at 300 K.
7. A 2 ns simulation using the NPT ensemble was performed at 300 K and 1 atmosphere to correct the density and further equilibrate the system.
8. Finally, 10 ns of simulation was performed using the NPT ensemble at 300 K and 1 atm with snapshots being stored every 2 ps. In total there were 5000 frames for further analysis.
The Langevin algorithm was used to control the temperature with a collision frequency set at 5.0 ps -1 . Isotropic position scaling was employed to control the pressure with a relaxation time of 2.0 ps. The cut off value was set to 10 Å. PME was used to handle long-range electrostatic interactions. 7-9 SHAKE 10 was employed during the simulation to constraint the positions of the hydrogen atoms while for water the "three-point" algorithm 11 was employed.
